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^^1(^^)*H 7]^^3L ^^^y^ y]^o^ ^^^^ ^^^^ ^^^^ 

^-d, ol^^|.<^ .^^Hi^^ ^^Alzi^.!). n ^^ofl ^^^o^ ^.fl:^^. 

AJ^^^ ^^^fl^ ^j.^^^ ^^^^ -g^l^>^r:f7]- S3^» ^ 

^ ^i^^ 7}^}^ ^^m^^, T^^^d^S. #5^>Jl. ^:g7l ^3--^ Tl^lJl. li 

^^^17> t^^ ^-B-^ ^ ^^.^^ ^^^^^ 

^S^l^ S3^S2)-g: ol-g-^V ^3^1 ^^WAlzL^ ^}-^-§-(^«gffi) ul^A3^]4,;.fl^,. 

<^^. S^. Tl^o] i,^;,^ ^^.^^ ^^^^ l:2:300A^ ^ 

K:^^^^:^^; ^^1^ S:^* ^ ^.^^^^^^ 

^ ^^th -g-^-S-ll 10--12A1^> ^^o,]A^ 48A1^> ^-^^ 7]-^<:^ ^^*>^ 

53^* ^-^>S-Hfl<^lA^ 40'C^ -25t:^ 24^]m 2-3^] ^^^t}<^ 7}^^ 

^"S-^^, ^^B]^ 240mi :^}Si\^ ^^S. 30^ ^£ 2<:^ -g-^^f^ 

^Bi^ ^3^^ ^7] ^^o|] SOORPMO^ >§;5i7]» ^>Sa1^]^ ^;^7] 

-^J^^-^^^^; ^J^7l ^^S^^ S^o^ 3^7)1-^ 5j-7)^ ZL 

^-§-§-(^SM) ^^'^^liii;^))^ ^l2:«J-iao.^ % ^014. 
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MM) '^S^l^^fl ^ ^ ^l2:lJ-^{The characteristics and functions of the 

epidermis tissue from bio organisms and the manufacturing method of a solid bio materials 
which detects electromagnetic signals of bio organisms from epidermal tissue.} 

T^^o"!^ ^S^'i'^-i ^'^S-sV^ ^iLAlzL^i). :j. ^^^H 

^7ll-Jl7l (Electric Fish)» ^]-%-^^ ^^<=>]^ l:^(JI8:fft) a1:£ 

^^tfltb^^ ^ 1786\i :y:«>M(Luigi.Galvani: 1737-1798, ^^^V, '^S 

Bl^;=c>, #e|^;=^l-)7> 7fl^s1 cfBle-^^ AV-g-tb ^^<^1>H ^3^1 '^'l^^ 
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1021 



194 



m:^ <^7^: 2003/12/30 



^ ^-^^l^ ^^*>ul, <^^^3l- o]^ol ^7liij- ^:^17]- ^c]-^ AV^* ^711 

^7l(ij<^ €^^B» ^^^4. I79l\i ^«>M ^^1^1 ^'^l 

^ ;^>^* ^7l ^^mt)- ^^of| :^7l7> 51^4. 

<4> "«el6|i ^^(Fourier Series) o^-'i^ ^3^1^^ ^#'=^1 ^1^^ "^^^-^ 

^^4. 1807\i ^e1<^l(Joseph Fourier: 1768-1830 ^^^>. ^=3"^ ^ 

B\<^ ^^(Fourier series)<^m <^a1 A^] ^^(Amplitude)5il- ^^(Phase)* :2.^ 

^ >^^€-(Harmonics)^ ^7l^J:» S^]^ ^ 9Xn ^^4. ^2l<=>fl ^^'^•m-ar 

^^o] 7i-^t!:^l <^H ^-§-«»ll ^el'^fl^ ^:&(Fourier 
Transform)"olBl-Jl ^^4. 

^All- ;*ll^t!r4. 

<6> :y:HH7V ^ ^ofl :^7l^ ^mo] o^t^^ t:] lOOc^^i^] ^ s.^ 

Si ^mn^} ^^<^>efl-S-(Du Bois-Rayraond: 1818-1896)^ tifl-f dI^-^ <^]-%r-S}^ ^^o] 

^ ^^^<^ T^l'^ltb ^^1^4. 

<7> 1903Td<=»11 ^il^^^^ <»flolH3:^(Willem Einthoven: 1860-1929)^ ^^^^^ ^ 

v]^^ ^s[-<^]s. ^ ffl-f -a^-fl^ ^^^1* igoe^ioll^ ^ 
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^1^^7H^ <^1^* ^^^<^ ^ ^^71- ^^4. 

<ii> o]ei A^:^o^ ^ 7l^o]q. ;^>2l-6] :a-zt, v]^, ^<*1 

^sm^^ ^s^^ii^^csfe) ^« i^-sH ^^«>7ii ^:^m4fe ^-a: •^ta £|^4. 

C13> 7}^ W>^^ i^ol] ^^tb 9X7] t^l^"^ 

;=^1^>7>^m nn, <^*^^s^B^ :a^*>^ ^^tl ^-^s. 

••14> ZLSll-f 3l^^7]^^ ^^3). ILsq^l 7l^cl 4-21- 5-3J|<5fl ^2fl 

si] a.^71^ i2l<Hl 1^11^ ^Atb ^-'^tb 7l¥«^1 
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6> ^^5^:^o.s ^ nfl i!lti1)<§(^EI|:Ectoderm)«fl'»'-1 •21«fl'a^ ^S<*H1S.( 

a3r)7> ^'^Stt ^^5(fl (Melanin Crystal loid)7> 5.^5) 

<^ $ii=1-. "^^"d ^^^m^ 4^«>7)] ^el ^ S.<^<f^ o]^^ Ai 

A-1]S(Neuroglia Cell)^ ^^-^ >*fli(S}K IfflBS: Astrocyte). ^l-7lJiL M]^ 

(Oligodendrocyte)^^!- ^A>-&>t)-. 
18> A}^^ Z^-:^^, 7]^^. 4^^^ ^^1 ^1 

^S^^. ^m^]^ S^fe "^^tb 7V^ 5X}.^^ 7]^M ^^>7l AlZl^ 

^H^* (Analysis), ^^(Synthesis), 7]^ (Memory). ■S|-<g^(Learning) , ^^^^ 
(Transformation), ^^(Transmission), ^11 ^^(Retransmission)^]-^ ^ ^ -^A> 

:i9> ^3#5^1^ Sfe ii|-#^2:(Periodic Multi-layer System)^. 

^7} <g-^(Ilir)€ «:^(Optical Medium) - ?ilHi-^(Keratin)^S <5l^<^^ 

0.05-3mm^Hfil S.^ ^2:oil^ 10-30 ^rf:iS^( A : Angstrom) ^^1^ .^^^ 
^(«M:Membrane)ol 5-lOA^ T^el* ^Jl ^^S. ^l^ol $14. S^q 
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^2:^ -fr^^^(High-Elasticity)^l $14. ^HHS. 13=^ ^^-^ 



JL^:^} <i^®:Polymer)«il4. T^tfl ^ ^;^> jl^>^> l-^ (Chain) <=>M. 

3L^y^\ 1-^^ S-i^pl (Monomer )7V ^l;^^^^. '^^^o] 4^ ^ 

ul S^i 4^7HC)-. ol&)tt 2.iii=l7> ^5^1 31^;<> 1: 

^-^SlJL, c-l "7j-IE(®g:lntensity)"7> 7}^^<^]7] ^^<^ ^4 

. ^^7} i3l-a^^^(#i^5^1^:Nonlinearity)* 5)711 ^4. «>4^ ^3^1 ^^^V »^<^ms. ^^^1 
^SM- iil-s)-^^-?-^^ (Expansion)^ ^4€-^] n= $i4. 

<2]> a^il^q- :^o] ^2:7> ^^t!" Irfl-^ ''M ^^>7l^4- ^4^1^1al 

A!:f3:^:3i ^^^^ i-t5)«H 5a4. <=«^7lAi ^^-^ o] ^db^-o] *4^1^1^ 

^ Jl^4 <^1^^ 4X ^ o^:g^;^l(S.2r.^)*^ ^l^l-^V^. <:>1 "<^3 3l 

4(Echo Effect)"^. <^&|^<^ s)#<^l€4. <^"|sl*!: ^^^4^^ 4-§- aL-g:4 1:^^ 
<^7lA-l3E <^]3. s:47> ^^3t!:4. 
s22> 4«- :^47l^j-ol s4oil S^E)!- o]^^ 51^4 l-^(Biopolymer)«il -^i-i^l 

1- ^^SVfe ^^7l(^5^i|:Transformer) ^ ^^4(^lKj^:0scillator)Sl §>7l ^^l^ofl 

;5l-i^jlS4(Harmonic Generat ion)7> %^^S\JL '^1^:14 ^ll«<}-4 m^*:*! #^3t!:4. 
c23> :^^J1S4^ tiflEls)^^^ ^-§-«ll^i <^1M^11- ^71 4^^^^ 41-^4. ^ '^m^l7> ^ 
^-^4. ^1 4^<^1^-1 wl^^ 4^^ €47}- «?>^£mcll 4^'i- "^i^^" €47)4 - # 

el^(Soliton) Sfe 4^ sl|^(Wave Packet)ol4^ ■^€:4. 4^ ^^1*4 ^ 



<20> 



tfl^^o^ Aj^l^2:5>). 4:?V7>4S. 7^ tfl^4(^^^i^ :Macromoiecule)S. ^l-f^^^ 
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^1§>^ ^^7l (Molecular Resonator)<^ «^i=l^l>> ^^«fl^ 

xfl w]l3l-(iEM:Conformation)^ ^^^<^1 ^ 7]^ ^3^1 ^^^> *^ 

(Biopolymer)<Hl£ m^7> ^S^c^-. 
<24> w^jzj. Aj5si]s3)(Tissue)ol 4-8-^ ^ ^ ^>^> €^(Feed-Back 1^IIJ)«^1 4 

2} m^^tl ^^-<^m^1 -^l^^-l :aU-(Front)^ ^s)-* 

^, ^^^^ 2|.^<^Ai •;^>^* ^M(IKK:Medium)^ ^:^<^1 ^^1-7} 

^i^^'S-CSelf-Organizing), ^31 ^'g-CMutual Active Process )<>l5l-al 

<25> asil^i)- A^^^l s^jo] ;^;;>7l <^^^ nfl JLS:4(0sci 1 lat ion 

Harmonic Generation)7> ^^m^ S^l^ ^]^% ^^^(Nonlinear Optic) ^-^ 

^2:(Multi-layer System) Bfl^-^^lc^-. 

<26> ^^S] A^^] ^^1 ^61] A-^ as) 7]- ^M^m ^^1^ 

3151014. Ttl-el-A-l cl^^. al^^, 2:^^ Tl^ol^] ;g-2l-:i-i|. ^o] v^^ 

€ a^ill:^ ^M. Al>iE^(Multi Information Systera)"olBl-jl *E]S. €• ^Bl7> gi^tq.. 

=27> S3:|7> ;^>iJl'«d(^^i-^:Ultraviolet Ray)<^l^i ^^^^(^^-^^^■■lieair Infrared Ray)<^l . 
o]S.^ 2-€r ^^m^ ^^B^^ ^3i|-^l^m <^W^. ^^^^S. 
^4^l7lul ^^-^ '^^<^lA^fe ^^1- ^o.7]7l3E *^1^^ a^Jjoi] pflo. 7^v^ 

4ft ^T=^^(^^:*Ji:Resonance)ol o;i7l nfl^ojcl-. 
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^ ^^7> o>u|s)- «j-A>^ oflui^l^el ^i^H^ wV^^ 4^<^14. ^31-^^ 1: 

nfl o]^^ oim^l^^^S. t-ll-f -B-B-*>4. ''^'*'> ii^^H^ ^^7} ^3^(Short-Wave) 

<29> ^;4(^^^:Photon) ^^^1^ «3=^>(»^-:Quantuin)'^lt'i^l^ ^s)-^ v«^l til^l 

^4(E4>=hvo). X(A,=c/v.c= ^^^Bfl<^1>^i ^S.)o] ^6>;^m ^s|-^7> ^7>^3L ^ 

oim^^lS ^7]-%^. ^7]- d\]\^7] £4)1= hvoHh=l-%3 (Planck's constant )7V 

^H(AE$=hvol-hvo=h(voWo)=hAv)^ tflA>3l-^o(l AV^^cJ-. ^^^j^] ^-g-s^ 

Ai:5)tflAKgT^f^i»:Metabolism)<^l ^^^^S. ^<^^>fe ^]^:^]^ 7M t)r^ <^]^ 

7]S. 

<3o> a^qfe ^i^^q- -frA>^ 7l^^ ^IS^Vfe- ^-^-ffl^ (Multi-layer Optic mediuin)S.Al 

ol^fe :^^^>(Oscillator)l-^ ^1;^]7V alAi^^o-j^Al s^f-al. 

<3i> nj-aj-Ai «]■ ^S<^1^ ^]4^ 7}^<^]S. 7]-^]^ ^^(Mechanical Oscillation), 

^^(Optical Oscillation), ^7]^ ^^(Electric Oscillation)^:^!- ^'^^tb 1-2^^ 

7l^(Electromagnetic Field)<^l ^m^^ K^"^) «<}-^>s|^ tfl^o)] o;^^ 

Ai^ 7l;^l^ ;5l^oi ^>S*>3L, ^^^^^ ^^•='1 ^'^^^V^. ^4 ^ '^'V 
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%^ "g^V: 2003/12/30 

^fe ^3^1 ^^-^^ ^^>7l^s1 ^^^^ ^^*>3i ^W^-fe ^>-€<^1 il-^^^. 
<32> s^q^ ^sll^(m®K:Electrolyte)^ -t-R-^V^l ^^^^ ^^t!: ^ 

*>^1^ 'U^^ asij^ "wVoliL 'a^B^(Bio-Electret)"^^<^l ^^Ml ^^f. ""^ 

^H^"ol^ ^^XQuasi constant Electric Charge)* ^l\d -B-^^l(S'B^:Dielectric 

Substance)<*14. S-^ ^^H^^ ^^^«=»14. tfljfl -^^B^ JL^fe 

<33> sslfe- a]^^ (Nonlinear Medium) <^lti|-. t^B^^ -B-^#(Dielectric 

Constant)^ ^^>7l^^ ^7] tjH^o]] ^^^1: ^^]-7l sj-^^ as^oil^ 

&^(^ffi:Polarization)ol -^^m ^ ^^H^^ -^-Ht!: 

c34> a3i|'^lAi^ 3^0)12: :d7l (Piezoelectricity)^ ^^^5. ^#^^4. ^'^]^ €7]^ ^^^-8: 
^c}-n-^^l(@^«e:Ferroelectrics)^ ^^^tl ^^^<^lS.S "$^^7j-^^^"olc^-. 7j- 

^] -B-^^M S^-i- ^-^i :iL2:Sl-(Harinonic Generation)7> ^>^3^t^. 

35> SL^cP^ %-<=^]^ ^wfl^^^l^i ^^Stb ^l-^ ^■fliE(Keratinoyte)7> X^£|<H 
^il^ i^4j5E.(Nucleocyte), 5. =.5E| ^(Porphyrin) , l-Hl-^(Flavin), ^l^^(Quinnone) , 
o>PliL-tV, 7llSE^i^o]:E. -§-4 /flJEfi] f-^^ ;5l^;^> ^^^Ir-^m ^-^^'^l 91^. ^^^^ 
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<36> S.^^ (Crystalloid)^ -B-^^"«=>14. S.^ "S^^ -^^^V '^V^^ 

^7]^^ <^«^, ^'^V '^i-i^l^ ^^>7l <^^^ 

Constant)7> ^7]^s\ l^m<^ wl^1*H ^-f 2:^1^ m ^7l^t|- 

(Linear Electro-optic) S.^-^ ^^T^^/'^^m S.^ ^^-^ 2^H(Square) 
$\ ^7] JL^I-* -B-:^1«l]<^> #1^. 27:]-^ ^7] ^^ jL^fl: ^7]^^ 27:H<^1 aHl^Vfe 

^^(0»:Progression)^ ^7>» ^tiltlrt:^-. S^l^ ^;47l^S? ^^o] ^ 

H]^^ (Nonlinear Optic Crystalloid Dielectric)<5l4. 

c37> o]y^] a]^^ ^^(Nonlinear Polarization)^ ^7M^>. 

31-^ t-H^ ^'Hl^i ^-a:^^ 7j-£6(| tH«ll -B-^^o] o^^Tfl ^Hl-:^1^^1 n e 

= ^^4, ^4(3feife)7> ^-ar^Vfe ^^1-71^5^ ^7l ^B] (Vector)^ t^-g-^f 

38> — — — 

E(r,t) = 1/2 e{A(r. t) exp p(wt- k r)] + k.c.} (1) 



<^7]^] ^Blo]ji, A(r, 0^ ^s)-^ 4^ ^-^(Complex Amplitude) 

ul, k.c.fe 4% '^^^(ffi'B- ^^:Complex Conjugated Component )<5l 4. 



39> 
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<40 



^S.7> Tifl4- <^7lAl ^f-^o] A^^tbi:^-. 

aA 1 aA 1 

— < A-r; — • < Anl (2) 

dt (» 9r k 

<42> ~^ 

o^7]A-l 0^ 7]^7\ 2lt/k=2^ol31 ^V7> l/o)*?! ^^(^m)<=>ll=^. 

<43> (1)S1 4^ k.C.H ^^-t 7>^l7V ^tq-. o]^^ ^7l^j- ^j-^o^ ^^A^ 

(Substantiality)* ^^IW. ^flv^^^ ^7]^ 7j-£» ^Bl-xfl^ 4^ 

E = eAexp[i(©t-kr)]6. ^^ol^oflAl^ a]^^ ol^oflA-l^ ^-g-^ ^ §^7] i4l€r<^l 



C44> — * — ^ 

^^-^^ ReE,ImEfe a-^s s.^^o]4. o] £2. £3^4 

^\^% ^<S7l^ ReE.ImEofl^ ^^^:^17} ^^^gtb^-. ^e^^i ^1^^ '^l-lr'^l^-l^ ^^-^-^ 

47> 1-<>1 0)^ W7> Hl^^ ^'aW^ 7}^^\A. 4^ 

;^l(Field of Wave)Sl 7j-i^ :ti:].jL 7V:^tb4. ^^i* H-B^^^i^-fl 
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<48> 



<49> 



<50> 



= 1/4X'.e e {A exp p(2u)t- 2kr)] + 



A*2 exp p(2kr-2 ut)] + 



(3) 



51> :g.^ (3)o^ - 3t)7>=^-fe 2a)Ofl^i 2^^^ M-Bfifl:!! Afl ^^-S: ^ 

«!- ^^(tltm ^?t:Optic Rectification)S:3i)-fi1-.^^ ^rj-. ^3^^ 2©^ ^^3^^^ "^^^ 

^(Concentration)Al^l^ ^^i^o] ^icl-. h^jl 7]^^^^ ^ 4^<='l ^^l^i-g-^V 

5.^^ ^S.^ 4^^UCrystalloid)<>14. 

m*:Dielectric Constant) - e o]^ ^H7> 4^ f^CLayer). S.n t}-^ 

f^AS. "'t^^S^i^M Sit^Periodic System)"<5l4. 
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o]^ :^ 3EL3^ Bi-^ ^^^^ -f 

^ A-ls. -B-^^ e . e tfltb ^^1 n, n'<^l ^^.r^-. %^ JL2:4(^* 
i«ii?^:Optie Harmonic Generation)7> ^l^^^^S. ^S. ^^^1)^^ ^^<^1^. 

tifl;^ JL-B-^l >^^^ jl2:5^7l- ^^'^^ ^7l5|-(|SlS)i'fb:Synchronization) 3^^^^] 
moKModification)^^^^ ^]^^ n^^]^^ iS47> 

^^([El^:Diffraction)^>^ ^^^^ Jl47> ^7>t!:4. x^^] -Or^^i S^xis^ 

^■€r ^7l^(^ffi |^I^'fb:Phase Synchronization) 31^6.^] -§-o1«>aI. 312:5^ 

*<>1^1^ ^ H3^}^(AI*^) ^^-^l^mt^] 

asjoflAi ti]:A>(S|^:Reflection)s]Jl. -a-^^(^«M:Dielectric Layer) 

M(S*f:Refraction)E|JL, ^"^^l ^€(t!£^-.Scattering)£li. ^(^)<>1 «fl#^^^i 
^^(M:Absorption)^cl-. S.^^ ^1^<=>n^i Ir^l^fe <>llui^l - 

t^S» 5^:i-(Monochromatic Wave)<:>l S3i|<^ ^^(MflcDif fusion)5l^ ti]^^^^ i^i 
^^im^ mmM -Combined Frequency)7> ^^S^V^dl ^^^^ 
(Amplitude)^ ^?l(Corabining) 4^ ^^^S. ^^^4. 
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«a^>-. 2003/12/30 



<6i> ^VM-el-S 71-Al '^^(BljiiS ^^rVisible Diapason)<^l ^ 

^€ ^5^^(Combined Frequency)^. 7}^^ <m<^ t^^^ ^^(Combining Wave) 

^6)1 #^ (Output)* m^^*>^ ^^^11 sj-^olH-S. AlzniClnput Signal)<*l 
^^S. %n ^>^>(Output Radiation)^ # ^ $1^. 2^71 ^^(Forra of 

Phase Front)* ^^^^S.**! ^^}7] ^ <^}^^ tfl>^(Object)^ a.«g=>7>;^l£ 7^ 

^S. ^4 ^ ^4. ^, ^l-^d^ 1}-^-^^ ^^-^ ^<J-^>» '=^7]A-1 ^ja. 

<62> i^^^ ^^^q 7:>^6]i tfl^i) -sj-^ <i3^ ^-^^>«'i ^-^^ =r-§-*i-fe i- 

a]^^ tj-f- A] i^i^ (Discrete Nonlinear Multi-layer Systein)-S.S. Ali^oflA-^ 
^ Spontaneous Wave Process)"<5l 

^3^11^ Alu^ ^sl-* ^A^*>JL 
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S.^ tils A>-g-^ =^ ^3E^ ^S^l^ 2.^^ ol-^tb ^S^l ^ 

1%^^ ^ 21-8-1 

K^7} Ai§^^]o^ AVj^l« ^m.7} ^7}^ 1-<^1 ^^1^1-^47> 

y^^-^ JEM 7>*m -Sr^^Bl^al. ^^7] ^^-fr Tibial, 

mn]7} t^^ ^-B-€ ^^tb ^ wm^^l 5!:7m^ -£i*H ^^^t!- 

^1^1 a^^a^^ 0]-%.^ ^S^l ^;^>7l A]:3.^ :a-§-§- :ii-^^S^l ^a1)o14. 

T^^d, «^^, ^ £3£|7l- ^^t!: ^1:* ^^^^i *J=S^ l-*^! 1^2:300-^3. 

-§-^<='fl 7^ ¥<^l^i^. 25~27°CS. ^^1 ^^(«« 

Xjg;S? ^1-^ #^Al^ ^El* -§-ol«>7l1 -SVJI ^^(^^ I^) 
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9> Mfe «J^^*>^ ^^^» ^^^^ ^''^ ^^^^^ 

^ 71^ ^^^31 ^^7} ^^^^^^ '^''} ^l^i^l ^3^^<^1 

7i> ^el i=l;^]etb Ir-^^l^-l ^^^^ ^^^is- Ir^m^^^l 4^*>^. 

cl-A] ^S^>i> -il^. 1:^ l:l:100^ -g-^^CS^^ ^^1 ^ "^"^^ 

7j-^^)6fl iO-12Am ^?3t^7> €^(18~20'C)«^A-1 $1= 48AR> S^il^ ^^<^1 

^tt)* ^^1^. ^H^l£ ^^"^l ^^^1* ^^^1^1 ^"^^ 7>t!:4. 

<73> ■ ^^^^^^m^mmxm)<=>] ^ so^ 240™ :^>^^ ^hs. ;^v^^^ s.^ 

<74> ^^bKIS® ^71 igo^ 500RPMS1 ^^^]^ ^^711- 

P«m X5g:Static Electricity Generation Process)«^m. S^rjc^ ^^c>] ^g7]^] 

=75> ^:^7l ^21^ a^oll 5J:7l## Hi*><^ -§-^W. «^1^-a: S.^ ^^^1 ^ 
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28-22 




1021 



1394 



W^ "^^y- 2003/12/30 
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